REMARKS 

Reconsideration of this application is respectfully requested in view of the foregoing 
amendments and remarks contained herein. This application pertains to a new potassium channel 
TWIK-1. Specifically, it relates to an isolated and purified TWIK-1 protein which constitutes a 
potassium channel having two pore domains and four transmembrane domains. 

The Office Action contains provisional rejections under obviousness type double patenting of 
Claims 1 1 and 12 over 5-13 of co-pending Application No. 09/436,265, over Claims 9-15 of co- 
pending Application No. 09/939,483, and over claims 9 - 15 of co-pending Application Nos. 
09/939,484 and 09/892,360. As none of these applications have issued, we ask that these 
provisional-type double patenting rejections be held in abeyance until at least one of the foregoing 
claims issues, in which case the matter may be taken up again. 

Claims 1 1 and 12 have been rejected under 35 U.S.C. §101 as lacking a credible, substantial, 
specific, or well established utility. The protein claimed in Claim 1 1 has a fundamental role in the 
transport of potassium in a large number of cells. A deficiency in the protein translates to the 
inability of a cell to properly transport potassium. Thus, the protein itself has a critical role in cell 
biology. The protein can, thus, be used to screen for the deficiency of the TWIK-1 protein in tissues, 
indicating a diseased state or a propensity to develop such a diseased state. Specifically, one method 
of doing this, which is within the skill of one skilled in the art, is to use the potassium channel 
protein as an immunogen to make an antibody. The labeled antibody can then be used to identify 
cells containing the protein and, thus, to also identify those cells deficient in the protein. The cells 
are then useful as a tool for testing treatments of cells deficient in this protein. Applicants believe 
this is a credible, substantial, specific, and well established utility and accordingly request that the 
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rejection under 35 U.S.C. §101 be withdrawn. The Applicants also enclose an article entitled 
Wildemann et al. 9 2001, Mol. Med., Vol. 7, pages 193 - 199. This article discloses the expression 
of TWIK-1 (=HOH01) in nervous system pathology. This article reinforces the demonstrated utility 
of TWIK-1. References 36 and 37 of the article prove that HOHOl corresponds to the TWIK-1 
channel of this invention. 

Claims 11 and 12 have been rejected under 35 U.S.C. §112 as not supported by either a 
credible asserted utility or a well established utility. In light of the arguments set forth above, 
Applicants contend that the utility of the invention of Claims 11 and 12 is well established and 
respectfully request that this rejection be withdrawn along with the rejection under 35 U.S.C. §101. 

Claims 1 1 and 12 have also been "rejected under 35 U.S.C. §112, first paragraph as containing 
subject matter which was not described in the Specification in such a way as to reasonably convey 
to one skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention." This rejection relates to the claiming of a genus of TWIK 
proteins having two pore domains and four transmembrane domains, or functionally equivalent 
derivatives. Even absent any guidance in the Specification, Applicants believe that one skilled in 
the art would be able to make conservative amino acid substitutions to the protein set forth in SEQ 
ID NO:2, to produce a functional protein similar to, yet having one or two amino acids different 
from, that set forth in SEQ ID NO:2. Thus, once given SEQ ID NO:2, one skilled in the art would 
be able to produce, test, and confirm a series of very close yet not exactly identical proteins using 
conservative amino acid substitutions (e.g. substitutions of isoleucine or leucine for valine). Such 
obvious variants should not go unclaimed simply because such basic biochemistry may not be 
explicitly set forth in the Specification. Other basic chemistry, such as the method for building a 
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protein one amino acid at a time, is similarly not set forth in the Specification. However, the absence 
of such basic teaching in no way compromises the ability of one skilled in the art to make and use 
the invention as claimed. 

Furthermore, the specification sets forth methods of identifying other proteins which fall 
within the scope of Claim 1. Attention is directed to page 7 of the Specification where primary 
structural features of TWIK-1 are set forth. The protein has two P domains. Other than the P 
domains, no significant alignment was seen between TWIK-1 and a k + channel cloned in yeast which 
also had two P domains. This indicates that the P domains are highly conserved, while the remainder 
of the molecule may not be. Analysis of the hydrophobicity of such a potassium channel protein will 
reveal the presence of transmembranal domains. Furthermore, the Specification notes that a simple 
comparison of the complete sequence of TWIK-1 with the sequences of the Genbank database 
allowed identification of at least five genes of Caenorhabditis elegans, which had been characterized 
in the context of the nematode sequencing project, which potentially code for structural homologs 
of TWIK-1 . Therefore, homologs can be identified through such a simple procedure, expressed, and 
tested. Thus, the Specification provides more than adequate support to allow one skilled in the art 
to identify and isolate or produce other potassium channel proteins having two P domains and four 
transmembrane domains. Accordingly, Applicants respectfully request that this rejection be 
withdrawn. 
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With these amendments and remarks, Applicants believe that all claims as currently drafted 
are clearly allowable as proper claims and favorable notification to that effect. 




emitted, 



T. Daniel Christenbury 
Reg. No. 31,750 
Attorney for Applicants 

TDC:lh 

(215) 656-3300 
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In the Title (Clean Copy) 

Please amend the title to read: 

ISOLATED TWIK-1 POTASSIUM CHANNEL PROTEINS 




In The Specification (Clean Copy) 
Please add the following as the first line of the specification: 
This application claims benefit of U.S. Patent Application Serial No. 08/749,816, filed 15 
November 1996, now U.S. Patent No. 6,013,470. 
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In the Abstract (Clean Copy) 

Please substitute the following for the abstract in this case: 

Abstract Of The Disclosure 
This invention relates to the cloning of a member of a new potassium channel named TWIK-1 . 
More specifically, it relates to an isolated and purified nucleic acid molecule coding for a protein 
constituting a potassium channel exhibiting the proper- ties and structure of the TWIK-1 type 
channel, as well as the protein coded by this nucleic acid molecule. The invention also relates to the 
use of this nucleic acid molecule to transform cells, and the use of these cells expressing the 
potassium channels exhibiting the properties and structure of the TWIK-1 type channel for the 
screening of drugs. 
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In the Claims (Clean Copy) 
Please amend the claims as shown: 

1 . (As filed) Isolated and purified nucleic acid molecule coding for a protein constituting 
a protein channel exhibiting the properties and structure of the TWIK-1 type channel. 

2. (As filed) Isolated and purified nucleic acid molecule coding for a protein constituting 
a potassium channel, characterized in that it codes for the protein the amino acid sequence of which 
is represented in the attached sequence list as number SEQ ID NO: 2 or a functionally equivalent 
derivative of this sequence. 

3. (As filed) Nucleic acid molecule according to claim 2, the sequence of which is 
represented in the attached sequence list as number SEQ ID NO:l. 

4. (As filed) Vector containing a nucleic acid molecule according to one of claims 1 to 

3. 

5. (As filed) Procedure for the production of a protein constituting a potassium channel 
exhibiting the properties and structure of the TWIK-1 type channel consisting of: 

- transferring a nucleic acid molecule according to one of claims 1 to 3 or a vector according 
to claim 4, into a cellular host, 

- culturing the cellular host obtained in the preceding step under conditions allowing the 
production of potassium channels exhibiting the properties of TWIK-1, 

- isolating, by any suitable means, the proteins constituting the potassium channels exhibiting 
the properties and structure of the TWIK-1 type channel. 
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6. (As filed) Procedure for the expression of a potassium channel exhibiting the 
properties and structure of the TWIK-1 type channel consisting of: 

- transferring a nucleic acid molecule according to one of claims * to 3 or a vector according 
to claim 4, into a cellular host, 

- culturing the cellular host obtained in the preceding step under conditions allowing the 
expression of potassium channels exhibiting the properties and structure of the TWIK-1 type 
channel. 

7. (As filed) Procedure according to one of claims 5 or 6, characterized in that the 
cellular host is selected from among the prokaryotes or the eukaryotes and, particularly, from among 
the bacteria, the yeasts, mammal cells, plant cells or insect cells. 

8. (As filed) Cell expressing the potassium channels exhibiting the properties and 
structure of the TWIK-1 type channel obtained by the procedure according to claim 6 or 7. 

9. (As filed) Procedure for screening substances capable of modulating the activity of 
the potassium channels of the TWIK-1 type channel, characterized in that: 

- one brings into contact variable amounts of a substance to be tested with the cells expressing 
the potassium channels exhibiting the properties and structure of the TWIK-1 type channel according 
to claim 8, then 

- one measures, by any suitable means, the possible effects of said substance on the currents 
of the potassium channels exhibiting the properties and structure of the TWIK-1 type channel. 
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10. (As filed) Pharmaceutical composition for the compensation of a deficiency in the 
potassium channels at the level of one or more tissues, characterized in that it comprises nucleic acid 
molecules according to one of claims 1 to 3, or a vector according to claim 4, or cells according to 
claim 8. _ , 

1 1 . (Twice Amended) An isolated and purified TWIK-1 protein constituting a potassium 
channel ha ving two p ore domains and four transmembrane domains. 

12. (Previously amended) The protein according to claim 1 1 comprising SEQ ID NO:2, 
or a functionally equivalent derivative of said sequence. 

1 3 . Previously canceled. 

14. (As filed) Monoclonal or polyclonal antibody directed against a protein according to 
claim 11 or 12. 

15. (As filed) A method of screening for a substance capable of modulating the activity 
of a mammalian protein comprising 2 P domains and 4 transmembrane segments, which protein is 
competent to transport potassium across a membrane, comprising contacting pre-selected amounts 
of the substance to be tested with cells expressing the potassium transport channel, measuring the 
effects of said substance on the potassium transport activity of the protein, and identifying the 
substance that has a positive or negative effect on said transport activity. 

16. (As filed) The method of claim 15 wherein the protein which is competent to 
transport potassium across a membrane is human. 
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17. (As filed) The method of claim 15 wherein the cell expressing the potassium transport 
protein is transformed with a self replicating vector comprising a nucleic acid sequence encoding a 
mammalian protein comprising 2 P domains and 4 transmembrane segments, which protein is 
competent to transport potassium across a membrane. 

18. (As filed) The method of claim 17 wherein the self replicating vector comprises a 
nucleic acid sequence encoding a human potassium transport protein. 

19. (As filed) The method of claim 18 wherein the self replicating vector comprises SEQ 
IDNorl. 

20. (As filed) A substance, identified by the method of claim 15, which is capable of 
positively or negatively influencing the transport activity of a potassium transport channel. 

21. (As filed) The substance of claim 20 which influences the transport activity of the 
potassium transport channel comprising 2 P domains and 4 transmembrane segments. 

22. (As filed) The substance of claim 21 which influences the transport activity of the 
potassium transport channel represented by SEQ ID No:2. 

23. (As filed) A pharmaceutical composition for the treatment of diseases caused by the 
malfunction of a potassium transport channel, comprising the substance of claim 20. 

24. (As filed) The pharmaceutical composition of claim 23 which influences the transport 
activity of a potassium transport channel comprising 2 P domains and 4 transmembrane segments. 

25. (As filed) The pharmaceutical composition of claim 24 which influences the transport 
activity of the potassium transport channel represented by SEQ ID No:2. 
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26. (As filed) The pharmaceutical composition of claim 23 which is useful for the 
treatment of diseases selected from the group consisting of epilepsy, heart arrhythmias, vascular 
diseases, neurodegenerative diseases, ischemia or anoxia, endocrine diseases associated with 
anomalies of hormone secretion, and muscle diseases. 
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Abstract 

Background; In the dementia associated with a» u i*»< 

,n ^o«tellcicncv syndrome (AiosundueS 

f«» well as train HIV 1 Beninese e«^e fa W N 

cDNA donas had confirmed vutadnor ^fiSaa&oES 
reauleUon aa by revere *»WSSSKS 



aoo arr-PCR) and were up-regulated In ihe mn^a^. 

»«J»«*opl>ln receptor tvroSne kK?^ ^ 
(BOro™ homologous osen iSinTSani 

Conclusion* TTlic altered cjeutcbbIuii uf di™- 

dwoush disturbance of load [ 0 n hotneeiS. y 



Introduction 

*?,~ , ? D *f? Mi * ^ * e donencla associated with 
the acquired immunodeficiency syndrom* (AIDS? ia 
completely elucidated. The huW tono£fl! 

^ f ^^JyP« 1 (HtV-l) mediate. l^oducX, 
infection of neural cell types does not «*» «i 

n^S" sufigeste tboc che release of various pX- 

££2?V?f^ And microglial cells are major determi- 
nants of brain damage (7-10). In loh&t srSlw, 

oowaoa, PhO, Bkeparuneais of Notiraloav. I . 



^A^ci poto M iet ' b«pori**ce to ih* pathogene- 
sis of AIDS dementia, such as cytokines. cbemokSel 
metalloproteluMcs, «clroloxte tr^^n^moS 

seJeattvely. nee, wc have monitored the gene cx- 
EZZStL*"?? P«"™*>"«n hratn dM«f ob- 
tained from Hry-l infected patients vvllh andwtah- 

PCH^ie^B ? 5? 1 J:2r ,ymcW9C reaction <*r 

Material and Methods 

PatieUt 

™i^? d tlWU t*S? a total of IP patients. m*»n 

wa^AJDS before death, and four tndJvlduaS were 
KJV-I scroneraUvc Of the 13 patients wjEwSmTS 
had no rogntrlv, Imp^em ^nd 7 tart dammitf 
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£? t S? nt,a was »tc8«i«d according to the Mem r- 
fan Kettering (MSkj criteria ( 14, J 3)and was 
MSK 1 « 2) In three eases and seVere^SK f 

SilLf 3 ? 65 ; ^ was collected ae autopsy, 
rapidly frozen m isopeutane, and stored ai -70"t 
cordcal specimens were obtained from the frontal 

^™ ^L*? 088 ' P reBB «« «* central ni^ous 
system { CSS) opportunistic Infcciiona or lymphoma 
SaM?^!* l V neuroimaging. cerebrospinal itmd 
analysis, and postmortem histopaihoiogiT evalua- 
tion of brain tissue sections. HIV-1 seronegative eon- 
trulSHixiinens were obuUned from padenu without 
rWS WonB- Th» cmses of death fnantrol parte™ 
toduded pneumonia (fl ■= I) and trauma & - 3), 
Postmortem delays m tissue collection were 8.7S * 
Ef r H 5 f " 1 swjegauve controls and 15.06 ± 
8 44 hr far patients with AIDS. CD4 emmta (number 
of cells per cubic millimeter) of HIV-1 positive indi- 

dSSenfe mfa) ' 55,0 * tf0,7S 

Otfftrrnttai Display nUWA Analysis 
Differential display RM»C» was carried out using 
ussoe obtained from aids patterns with severe de? 
rnentia, no d amentia, and normal controls. Total cel. 
"WWJA was extracted from frozen brain tissue us- 
us ANAaol (AGS, Heidelberg, Germany) aoVord^L 

80 . 7 1 '"J 50 ♦i 1 dfcdwl pyrorarbonaie-created water 
Jnaibated for 10 min ai jrc and tor 5 mmS 
9S-C wltt 10 Urlbonndeaae.free deo^bonucte Je 
l (Boebtlnger. Mannheim, Germany) w remove 
cbroTnanmal SNA contamination. Reverse tan* 
scrfcrton of 2 ug total ska was performed with Su- 
perscript n reverse transcriptase (Cibco » hL Karl- 
sruhe, Germany) using one of three different one 
haae-anchored eJiao-dr primers to subdivide 
auWA Into Uiree subyypulaUuns (Id). Conuul ie«.- 
nons were performed In the absence of reverse rrm. 
Krtptesc. One hundred nanograms of the d>NAs 
were then amplified in a 20-p.fWtion in the pres- 
ence of the respective 3 '-anchored oIlgo-dT primer 
0.9 \lw. 1 out 0/ 29 different lo-jnefs'-arucrarv 

(5 MM), and 1 U T&Q polymerase (AGS). In control 
reseriooa, water was substituted for cDNA. Thermal 
cycling condWons were as follows: 94 B c (30 sec). 
42°C (60 see). 72'C (30 see) for 40 cycles and a fl n ,j 
extension step at 72'C for S rain. PCR products were 
loaded on a 12.5% polvoerybmide gel f»Ermaela, 
KeAurft aernianv) ami deiecud by silver stalnuut 
fi jfcS*** 0 ! ed amp Uflcation products 

denned as Aose bands that were either present or 
absent In cDNA subpopulatliins derived from AIDS 

SSL* 1 "? T^f Vez l deme " n tla as compared to non- 
demented AIDS patients or normal control*. Further 

2KS?? tIon of , ^"W* bands demonstrating 
diffewulal expression was carried am If the aropH- 
ncation pattern was iepxoduced with a OuYeieni 



cDNA preparation in a second PCR reaction. PCR 
Woduets of interesi were cut out from die gel, elured 
with 20 pi Btarlle waten and re amp lined by PCR in 
aso id reaction using the appropriate primer set. 
The reaction mixture contained 2 mM MgCU, 100 
uM dNiij J.2S uM3'-anchored oilgo-dT primer, 250 
nM S -arbltary primers, and 1 u AmpUTaa Gold 

i^SHS? 1 HSS SieBa * ^'"BtadC GexinanyrReain- 
pllfiCUlen PCR proceeded over 45 cycles. Cycling 
conditions were as described fox differential display 
KT-PGR except an Initial denarurailon step at 95'C 
fur Bmln. ReauwUlled (SNA &a B tucnts «vcrc sub- 
cloned (urn f h* plMmld wrrnr pCR II using the a TA 
SSr5 5^, ftovlirogcn, GrunliiKeu. Netnerlands). 
Inserted dOhl As of carreer size were ttsed fhrDNAalnt 
Olot analysla and nucleotide sequence assessment. 
DAW Slot Blet Analysis (Reverse Northern Analysis) 
Snhrlnnrd rDNA fragments were heat denatured and 
tS^SSS!^ ly s W Waa Wiled in duplicate to a ny- 
lon membrane with the use of a Mlnlfbld l-Spot Blot- 
^(ScbJisichexfr Schuell, Dassel, Germany). Follow- 
JL or 1 B^C in a vacuum oven. 

SSJ2 fc xri!^ SDS l l 25 J ? % . bIoeWn 8 Powder, Mr 
reverse Northern hybridlzadon digoxlaonln rdlal- 

was geneSedW aX 
rT^S^ff^ 30 "ifcaehrtnger Mannheim) Iram 
3 lig of A preparations derived from cortlca I tissue 
specimens adjacent to those used far mRN A dllferen- 

/^JSlf^ a '^J Icai " denani,1B f 1 c^NA prepared 
Irem eomeal tissue of nendemented and severely de- 
moued aids patients and from normal controls was 
added separately to the hybridbadon solutions eon* 
raWngOK of the duplicate dot blotted membranes. 
Hybridisation was carried out for 14 far ar 42'C. Mem- 
^SS 0 "*" washed twice in fttx SSC 0.1% SDS at 
&a fl Colerimetrle detection was performed with a 
dh>Delecdo» Kit (BueluliiKcr Manidteint). 
Nudmiid* Sequmee Tbiermlnation 

J^l^^t^^fT and BUbclooed Inserts 
with confirmed differential expression as determined 
oyrev^ Northern analysis were purified using Qi- 
iSf^y 1 ? CDluma5 «?'55c«/ Dusscldovf, Germany). 
Semieneing was carried nut hy rhe ramre«rnir 
dldcoxychain termination method utilizing an auto- 

SeSiL^ «?- Ue n«r (ABIPrlsm 310* Applied 
Otoyatenis). The nucleotide sequences obtained 
were compared with known sequences by searchine 
rutins EMBL with BLAS ™Ig£ 

Qvonttutive RT-PCR 

bi1»H U SiS?~!^f ece,0n w f B ftl « he ' «o»«n»»cd 
oi> » j j ^ wal-tlme Quantitative PCR and ratal 
^■M^ved from brain tissue of all patient grWps 

tm w wfaXch had also been used for the w-Cm** 
Nurtlicrn analysla, was teversT^»ir^ed^£ 
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^^Ji 6 ?^"* us<n * me ^n^Amp ANA c«e 
Kit (Applied Diosystems}. Primes for Ac sequences 

M«ware (Applied Bi ©systems). Detection of tVactla 
S^vu? 1 *° norawl^ ttic egression or tar* 
gf p r "^^' P Actio specific primers were provided 

cDNA and target cDNAe were carried ouc inVSd 
I £f i ra i l ^ l rcact,0DS wing syb& Green reagents (Ap- 

1 piled Biosysterus), A negative control was Included 

jreacaon set. Reaction mixtures contained 
300 ng dDNA. 3 mM Mgcl a , 250 /ig dNTCPc, 300 nK 
of caUi prliiier, 1,25 U AmplrTaq Gold™, and 3 TJ 
AropHraie in a total volume of 30 pj. Hiermal 
cycling proceeded in a OeneAmp 5700 Sequence 
Detection System {Applied Blosystems) with 95"C 

followed for 40 u-ydes with 6€TC (I mill), 
and m il S a*r). Th* quantity of target cDNAs wt£ 
calculated wIlIx the us? of (he AACt method as de- 
scribed In rh* GeneAmp S70O Sequence Detection 
System user's manual (Applied filosystems), Results 
are deltaed as the target gene expression normalized 
against the 0-actia gene expression in cortical tissue 
rroni patients with severely, mildly, and nonde- 
mented AIDS padenca relative to the respective gene 
expression In conicaJ tissue ton normal controls, 

Statistical Analysis 

The expression of selected genes as assessed bv 
quantitative RT-PCR was analyzed by using Fisher's 
least significance difference test* 

Results 

Differential Display rrtRNA Anafyfij 

We performed differential display RT-PCR with a to* 
ral of 77 primer combinations, Twenty-nine amplifi- 
cation reaction* were carried ouc with the oncbasc 
anchored Tl I A nHgn-dT primer; 2S and 23 reactions 
were performed with one-base anchored TUC or 
TIlfL2 Hgtl ^ T Primers, respectively. We Identified 
19 FOR products that were differentially expressed 
between brain tissues obtained from severely de- 
oicoted and nonddmcnted AIDS patients or normal 
controls. Figure i shows one representative pgr 
product that was rcprodudbly present in conical 
samples from AIDS patients with severe dementia 
and leas prominent in the cortex of two AIDS pa- 
tterns as compared to conical speclmes from normal 
controls. 

Reverse Northern Analyst: 

reverse Northern analysis was performed to confirm 
the gene regulation patterns observed in the mRNA 

differential display study. »om the 29 differcnoally 

expressed PCR products, 25 bands were Buccessndlv 
reampiifled and screened by direct nucleotide se- 
quence analysis. Sight fragments turned out to be' 
arnfacts and were not farther assessed The remaining 
17 fragments were subcloned to be used as probes in 




l - W«c»cttOQl dUploy im-FCn edmp»du mUNAa 
frum (RkrcrcBl tlmixs obtained mx aunuy tram 
Ri^J^n^nvc controls (SWC luun a taronsb 4) ana 
from Ht¥»l forested patients with no defn^tfo&D. Lu7« 




il^^i^TS 1 !: !f h,dl w «J0w«uto«t iaibc cam of 

l™^*™** 4 * ^ two nrmdcmcnlcd TTIV-1 Jftfeesod Bubjca* 
(omow). Primers included TlXO mm 3' ancbor primer and 
s -AAGCTTACOG TACxod ' as random primer* 

DNA slot blots prepared with cDNAe from conical 
tissues of non demented and severely demented 
A2D5 patients and from normal controls. Three of 
the 17 subclone* fcr products yielded hybridiza- 
tion signals that reproduced the expression pattern? 
obtained by mRNA differential display tHg. 2), The 
remaining 12 reampUfied and subelonad PCXl Jian- 
meros generated discordant hybridization patterns 
end were not studied further. 

Sequence Hcmotogy 

Sequence analysis of the three doned tSNA Ihua- 
ments with confirmed differential expression revealed 
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PfS'S. ItMreru Northern analysis confirming alternate 
jnw regolHilon pnttnu for thm dtffereotitd dimity 
bandd Identified s> TiprfB* tlOllOl* and Mm by 
wteotide lequence snslysts. ona slot blots prepared with 
the three fragments were probed with eONAs derived torn die 

wnr til KHCA «*H frrtm HTVO intuciMi partemm with NT> np 
te{M«C 3w4)p CoulsMnC wish dlfltocniUI display ST«PCR 
ievase Korchem anotytift demonnntcs dewa-reguUcleA of 
rmw oaa up-rcguiouen or uuuui ma ukH in emn cIsbuo 
samples from AIDS patients with SD u Gompared to AIDS 
pailmu with Nn and SNCau 
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homologies with three disdnci genes Th* th™. 

codfnc B f 1 * 8 *' ,b * V^aulwn channel 

«C htmi0,o 8 n "» reading fame (HOffMl 

QHUnlilalivz 
*»Uy elevated to cartel SLv^^ 

iff ,; *? 1 *; « »iwa S^i,Sj jssk 

pa»d | 0 chc control group (1.07-AIdl %L ™JS%" 
Discussion 
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noted roUdve id the rate* of SN&. »Vi -Z^-Iin " »•■«•■ 
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This may be even more important when assessing 
gene expression in whole tissue rather than In «fi 
lines cultured under uniform conditions* la our 
snidV/ drawbacks of the technique were failure of 
some primer combinations to yield representative 
patterns of bands and unsuccessful reampllfleadon 
and sequencing of cDNA fragments resulting from 
contaminating unrelated DNA sequences as previ- 
ously described (13,13,18). Xh addition, the missing 
detection of weak to moderate alterations In expres- 
sion of selected genes between test camples and/or 
die absence or luw-lcvol transcripts within the dis- 
play may arrounl For the low number of Identified 
L-diidlttie genes. Furthermore* these technical Hml- 
rarlons most likely, explain why we did not detect 
up-rcgulatfon uf jjciic iraiwcrlpis whit demon- 
strated Important in ihr pathogenesis of ATfiS dif- 
mentia such as TNF-a and inducible nitric oxide 
synthase (INOS) (18-21). Advanced technologies, 
auch as cDNA xnlcroarray Analysis, are promising 
2£l S i . a morc coniprchenslve assessment of the 
Cl« (aS) dUCCd SCn ° cxpPMfilon pftttcm within the 
Top most important Ending of this study la the 
marked up-regufation of TtkB mRNA in the cortex 
of severely demented AID 5 patients. Recent evi 
fence suggests that the interaction of ttktf with its 
ligands BDNF and NTT-4/5 mediates on extremely 
poteni endogenous neuroexcltatory action (23)- 
BDNF and other neurottophins are known for their 
trophic effects and the induction of TfkB expression 
could merely reflect, a compensatory mechanism to 
prevent progressive neuronal loss* However, abnor- 
mal neurotrophic regulation may also affect neu- 
ronal survival and promote esxltoioxlc neuronal in- 
jury (34,a?)> One mediator of neurotreplUn.ludiieed 
exdtotoxlcity Is the modulation or both neuronal 
and immunologic NO synthase (nNOS, INOS) activ- 
ity (26-28). Our previous studies have demonstrated 
rhar INOS ta markedly elevared in rh* cone* nf pa- 
tients with severe AIDS dementia and lis induction 
via the viral glycoprotein gp4l is linked to HIV-l- 
^fted cognitive dysfunction (19,21). In the cortex 
of KTV-Wnfected Individual*, INOS expression oc- 
curs predominantly In microglial cells (29). Interest- 
ingly, in AIDS dementia, but not in Ateheimert dis- 
ease! expression of both Trkfi and BDNF is induced 
in reactive astrocytes and activated microglial cells, 
respectively (?0,?1). Because BDNF and NT4 pro- 
mote microglial activation in vitro contt- 
nous high-level coexpression of neureaophlns and 
TOcB may contribute to the marked stimulation of 
glial cells and macrophages in HIV-Mnfectcd 
brains* which is know to affect the degree of cogni- 
tive decline (34). This paracrine affect could also 
potentiate the tNOS induction associated with ad« 
vanced AIDS dementia that may in turn limit the 
ncuroprotecUvc potential of the ftkfi/BDNIWTO 
parhway. The Interference of INOS Inritinlnn 
with regenexadve mechanisms provides additional 



evidence that inhibitors of INOS conld exert thera- 
peutic effects in HlV-l-^ssociated cognitive decline. 

HOHOl, the second up-regulated gene, was first 
Isolated from human brain rDNA smdls identiral in 
its coding sequence to TWIKl(iaiiilctu of P domains 
te a weak inwardly rectifying K T channel), which 
belongs to a novel structural and functional group of 
potassium channels (35). In both humans and mice 
he expression Is particularly abundant in brain 
and heart and within murine brain high levels are 
present in cerebellar granule cells, brainstem, hip- 

Socampua, and cerebral coney (36-48), 'imi 
ehaves as an inwardly rectifying potassium chan- 
nel and is though xo be involved in the control of 
background K T membrane conductances (36,37). In 
our study, levels af HoRoi mRNA were moderately 
Increased within the cortex of HTV-l-infeored pal 
dents with peak levels In brain tissue uf severely Ue~ 
mented individuals. Although the sole of fiOHOl 
mRNA up-reg illation in AIDS tdated cognitive dys- 
function remains speculative, the modification nf TC* 
currents may occur early fbliowfng EXV-1 invasion 
nf the cns and may have consequents* for neuumal 
function through disturbance of local ion homeosta- 
sis* Consistent with this hypothesis, several studies 
have shown that the HZV I coat proteins gp 160 and 
a i*0 as well as the regulatory groteta Nef modify 
too conductance of various potassium channels 
in both lymphocyte and glial cell lines or neurons 
(39-43), Furthermore, the release of cytokines and 
other immune mediators aflffecc currents in astro- 
cytes (14,15) and may additionally Impair basic glUi 
and [neuronal properties. Further characterization of 
HIV-l-indueed alterations of potassium channel 
function offer* important perspectives Ibr the dcvel- 

riant of navel pharmacologic strategies against 
emergence of AIDS-rclated eugnidve dysfunc- 
tion. 

In conclusion, using mRNA differential display 
analysis wp Irlenrffted the TYkH/BnNWNT-4/5 path- 
way and the inward rectifying potassium channel 
HOHO-1 as two novel candidate mediators assort* 
ajted with the complex disease process of AIDS de- 
mentia. Abnormal neurotrophic regulation may en* 
hance exdtotoxic paihomechanisnis via sustained 
activation of microglia and macrophages within the 
brain of Hiv-i-lnfected individuals and alterations 
of potassium, channel function may affect the patho- 
genesis of AIDS dementia through iawtfemce with 
membrane excitability of various cell types* Future 
studies will have to define in more detail die iu vivo 
relevance of these findings and their potential phar- 
macologic implications. 
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